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Abstract 

Insulinomas are typically benign tumors that secrete insulin endogenously, resulting in hypoglycemic symptoms. Although 

often difficult to diagnose, insulinomas are often treatable via resection with favorable outcomes. We report on a rare case of 

insulinoma diagnosed in a 67-year-old female who previously had a long-standing history of poorly controlled type 2 diabetes 

mellitus with glycated hemoglobin (HbA1c) levels of 10% who had subsequent improvement of her blood sugar levels to non-

diabetic levels over several years and was eventually found to have insulinoma. After removal of her insulinoma, her diabetes 

quickly returned as reflected by elevated levels. 
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Introduction 

Insulinoma is a rare tumor, occurring in only 1-4 people per million 

people annually. Tumors are often diagnosed in those age 30-50 years old. 

It is most often diagnosed via targeted laboratory testing in the clinical 

setting when symptoms of hypoglycemia and inappropriately high insulin 

secretion coincide. Often, tumors are single, benign, and found to be 

evenly distributed throughout the pancreas, although malignant 

insulinoma has been seen in 5-6% of cases [1]. In 6 to 7.6% of cases, 

insulinoma is found to be a part of multiple endocrine neoplasia type 1 

(MEN-1) syndrome, a condition in which patients have various endocrine 

tumors affecting the pituitary gland, parathyroid gland, and pancreas [2]. 

Insulinomas consist of hyperfunctioning neuroendocrine cells of the 

pancreas that autonomously secrete insulin, resulting in hypoglycemic 

symptoms. Hypoglycemic symptoms can be further broken down into 

neuroglycopenic symptoms (confusion, visual changes, and unusual 

behavior) or sympathoadrenal symptoms (palpitations, diaphoresis, and 

tremulousness), and together result in a hypoglycemic syndrome [1]. 

Many patients present with fasting hypoglycemia, although about 20% of 

patients may present with postprandial hypoglycemic symptoms. In more 

than 50% of patients, weight gain has been described as a reactive 

phenomenon from management of hypoglycemic episodes [3]. 

Insulinomas are notoriously rare and difficult to diagnose, often being 

mistaken for an alternative seizure, neurologic, or psychiatric disorder. 

Meanwhile, diagnosis of insulinoma is rewarding given the favorable 

prognoses. Thus, 87.5% of patients are cured following surgery, and 10-

year survival rate following surgery has been found to be 88%, although 

this is reduced in cases of malignant insulinoma or MEN-1 syndrome 

[1,4]. 

Case presentation 

A 67-year-old female with a past medical history of type 2 diabetes 

presented for routine follow-up after a visit to the emergency room for an 

episode of altered mental status, dizziness, headache, and fatigue. Her 

medical history included hypertension, hyperlipidemia, coronary artery 

disease with stent placement, morbid obesity, and obstructive sleep apnea. 

During evaluation in the emergency department, laboratory findings were 

found to be normal with spontaneous resolution of her symptoms and 

negative imaging of the head. At that time, the patient attributed her 

symptoms to anxiety from past trauma. Previously in 2016, she had been 

on an insulin regimen that included alternating doses of regular insulin 

(30 units each in the morning and afternoon) and NPH insulin (60 units 

each in the morning and afternoon) for a few years. Despite changes to 

her regimen, her HbA1c values remained elevated, typically ranging 

between 9.5% and 10.5%. Over the next several years however, the 

patient’s HbA1c levels began to show gradual and unexpected 

improvement. By 2018, her HbA1c levels had dropped to 7.6%, and by 

2019, they had further decreased to 6.6%. When attempting to get refills 

on her insulin later that year, the patient was found to have HbA1c values 

of 6%, and the decision was made to transition the patient from insulin to 
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metformin. Throughout this period, the patient reported occasional 

hypoglycemic episodes, consisting of sweating, dizziness, and confusion. 

These symptoms resolved with intake of snacks or juice. However, the 

timing of these episodes appeared inconsistent and had been attributed to 

inappropriate timing of her insulin regimen. Unfortunately, the patient did 

not measure her blood glucose during these hypoglycemic episodes. 

Although patient discontinued metformin, she was found down or 

unconscious intermittently by other family members. Repeat laboratory 

results demonstrated that the patient’s most recent HbA1c values were 

5.4% despite no medical management or lifestyle modification. 

Moreover, she was found to have a fasting blood glucose level of 42 

mg/dL, elevated fasting insulin level of 47.8 mU/L (normal <18.4 mU/L), 

elevated C peptide of 11.2 ng/mL (normal 4.4 ng/mL), and serum cortisol 

16.7 mcg/dL (normal range 3.7-19.4 mcg/dl). CT and MRI of the pancreas 

and abdomen were obtained demonstrating a 3.1 x 2.3 cm well-

circumscribed mass located in the tail of the pancreas (Figure 1). The 

tumor’s characteristics were suggestive of a benign, insulin-secreting 

pancreatic neuroendocrine tumor. DOTATATE PET scan was done 

which did not demonstrate increased uptake in the pancreatic tail mass. 

 

Figure 1: CT pancreatic phase demonstrating ~3.1 x 2.3 cm enhancing, circumscribed, mildly lobular structure at the pancreatic tail. 

The patient subsequently underwent surgical resection of the pancreatic 

mass, with pathology confirming a 3 cm well-differentiated 

neuroendocrine tumor, WHO grade 2. Subsequent labs after resection 

have demonstrated blood glucose of 100-200s. Repeat fasting laboratory 

values one month after surgery a high fasting blood glucose of 235 mg/dL 

with HbA1c value of 8.3% with a normalized C-peptide of 2.46 ng/mL 

and insulin 13.4 mU/L. Therefore, metformin was re-started. Based on the 

above, it was concluded that insulinoma was the underlying cause of both 

her hypoglycemic episodes and the unexpected improvement in her 

HbA1c levels via autonomous insulin secretion. Additionally, removal of 

the suspected neoplasm was associated with a rapid return of her blood 

glucose levels to diabetic levels. Familial insulinoma as part of MEN1 

was very unlikely due to the following. First, the normal serum calcium 

levels ruled out primary hyperparathyroidism. Second, there were no 

symptoms suggestive of pituitary tumor. Third, the late age of 

presentation. Finally, the negative family history.  

Discussion 

This case is a rare example of a patient with type 2 diabetes who 

experienced a significant and unexplained improvement in glycemic 

control, eventually leading to the discontinuation of insulin therapy. 

Although the improvement in HbA1c was initially thought to reflect 

adequate diabetes management, further investigation revealed an 

insulinoma, a rare cause of hyperinsulinemia and hypoglycemia. 

Classically, insulinoma is diagnosed via satisfaction of Whipple’s Triad, 

which consists of (1) neuroglycopenic or sympathoadrenal symptoms, (2) 

demonstration of hypoglycemia with plasma glucose below 40 mg/dl and 

(3) reversal of symptoms after a carbohydrate load. In diabetic patients, 

however, this picture becomes less obvious, as symptoms can be a result 

of exogenous insulin administration instead of an endogenous source. Our 

review of the literature identified 60 such patients with both diabetes and 

insulinoma [5]. For diagnostic evaluation, cortisol or a cosyntropin 

simulation test are also important markers to rule out adrenal  

insufficiency, another cause of hypoglycemia. Measurements of insulin, 

proinsulin, and C peptide levels are useful to exclude exogenous insulin 

administration [6]. For this patient, it took years for her HbA1c levels to  

fully reverse before it was correctly identified that this was the result of 

concomitant insulinoma. Only then were the correct laboratory findings 

taken during a hypoglycemic episode showed clearly inappropriate levels 

of insulin and C-peptide in the face of hypoglycemia. Delay in this 

patient’s diagnosis likely stems from multiple factors. Her past 

prescription of insulin and experience with hypoglycemic episodes likely 

resulted in the development of hypoglycemia unawareness; a 

phenomenon by which recurrent hypoglycemia causes both defective 

glucose counter-regulation and further unawareness of these episodes [7]. 

Coincidentally, the patient was previously found to have a history of 

hyper-enhancing pancreatic tail mass stable in size that was initially 

presumed to be an incidental splenule. As she did not have any symptoms 

at the original time of imaging, the mass was interpreted as a benign 

incidentaloma. To compound on this, the patient’s changes in mood did 

not coincide with diagnostic laboratory findings, leading to her 

neuroglycopenic symptoms being attributed to a psychiatric etiology. Due 

to impaired awareness and underappreciated episodic hypoglycemia, 

psychological factors such as her history of anxiety and indeterminate 

imaging, diagnosis of the patient’s insulinoma was delayed. Surgical 

resection is the treatment of choice for insulinomas, and curative 

outcomes are common in benign cases, with a 60-year case series at Mayo 

Clinic demonstrating normal long-term survival in patients with benign 

disease [8]. In patients who are poor surgical candidates or with poor 

tumor localization, medical therapy with octreotide, diazoxide, verapamil 

or phenytoin have also been evaluated as treatment options with varying 

degrees of success [9,10]. Following resection, patients should be 

monitored for resolution via monitoring of fasting glucose, insulin, and c-

peptide levels. In the case of insulinoma in the setting of type 2 diabetes, 

such as this case, further evaluation of diabetic management is also an 
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important consideration and HbA1c levels should be monitored closely 

for recurrence of diabetes. 

Conclusion 

This case underscores the importance of considering insulinomas in the 

differential diagnosis of patients with type 2 diabetes experiencing 

unexplained improvement in glycemic control coupled with episodes of 

hypoglycemia. Although a reduction in HbA1c is typically interpreted as 

improved diabetes management, it is essential to consider underlying 

endocrine causes such as insulinoma, when these changes occur 

unexpectedly. Early recognition and management of insulinomas can be 

lifesaving. 
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